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Available online 23 January 2021Understanding children's risk perceptions and investigating the underlying factors are fundamental to learning more
about how children interpret and respond to flood events. To date, there has been no published research about the
flood risk perceptions of children in Turkey. This research aims to fill that gap, seeking a better understanding of
children's flood risk perceptions to inform efforts to strengthen their resilience to flooding. We examined how flood
experience shapes Turkish children's perceptions of flood risk and their level of preparedness. Children aged 11 to
14 years were surveyed, in six schools of Golcuk city, Turkey, before and after a local flood event that occurred on
27th May 2018. This research applied a mixed-method approach that collected and analysed both quantitative and
qualitative data, using the Pictorial Representation of Illness and Self Measure (PRISM) methodology to measure
risk perception and preparedness. The research results show that there was no statistically significant difference in
children's flood risk perception before and after the local flood event. However, the importance that children placed
on preparedness increased after the flood event. The flood preparedness level of the children surveyed indicates
that Turkish children have insufficient knowledge of effective flood preparedness activities: there is an urgent need
to make them better prepared for floods. Our findings have implications for policy, especially for those living in
flood risk areas. Catastrophic flood events are expected to increase because of climate change, so it is becoming in-
creasingly important to understand the causes of flood risk better, how people perceive flood risk, and how they
will respond to flood events. Therefore, flood management policies should incorporate the knowledge, skills, and ca-







Children comprise a large and important proportion of the affected popu-
lation in an emergency event [1]. According to IFRC [2], of the 250 million
people affected by disasters in the past decade, more than half were children,
and it is expected that climate change will lead to around 175 million chil-
dren being affected annually by natural disasters [3]. Furthermore, flood di-
sasters significantly affect children, both physically and psychologically [4].
Despite these figures and the negative effects on children, children's percep-
tion, experiences, and needs in disasters are not included in most studies of
contemporaryflooding [5], even though including the perspective of children
is an essential part of disaster community resilience [6]. Anderson [7] argued
that disaster research on children is limited because of children's status in so-
ciety: children do not carry out research, they do not set the research agenda,
and children are not involved in policy making.
However, children can have key roles in emergency management, even
though emergency plans mostly view children as a vulnerable group [8].
Children can be a great source of change within the community they liveeography and Geoscience, University o
an open access article under the Cin, and they can actively be part of flood risk management, such as involv-
ing initiatives for flood preparedness in their communities, schools, and
homes [5,9]. Including emergencymanagement and disaster risk reduction
information in school teaching programs can be an excellent way to engage
with children [8]. Ronan et al. [10] argued that children who participated
in hazard education programs in their schools tend to be more prepared,
fear less, and perceive riskmore realistically than their peers. Several initia-
tives have targeted children of different age groups for emergency manage-
ment roles, and children are shown to be important partners with the ability
to promote progressive change [8]. In 1999, when Plan International
started collaborating with communities to create a “safe village” disaster
preparedness model, one study followed a significant flood incident in
Vietnam's central provinces. Children participated in group discussion as
a part of this activity; and were given the platform to express their knowl-
edge, ideas, and concerns. Through children's engagement, they were
made aware of the flooding hazards and vulnerable features in their local
area, taught how to protect themselves, their families, and their property;
and instructed how to seek help [11].f Portsmouth, Burnaby Building, Burnaby Road, Portsmouth P01 3QL, United Kingdom.
C BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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spread and costliest hazards, resulting in considerable losses both of lives
and economic costs [12]. From 1990 to 2018, floods globally affected
around 3 billion people, caused about USD 750 million of economic losses
and more damage to infrastructure than any other type of natural disaster
[13]. According to Bouwer et al. [14], catastrophic flood events are ex-
pected to increase because of climate change progressively. There is, there-
fore, an urgent need for disaster risk reduction (DRR) strategies aimed at
flood hazards, as well as initiatives that increase flood resilience to cope
with floods, from individuals and family level, through to the community
and national level.
Flood resilience, which involves improved personal, family, and com-
munity preparedness, is central to flood risk management [15,16]. A high
level of preparedness improves individual and community resilience and
improves response to flood events [17]. Awareness, worry, and prepared-
ness are the specific set of risk characteristics: increasing any factor or com-
bination of these will increase the flood risk perception and, therefore, can
contribute to improving flood resilience [18]. However, the relation be-
tween preparedness, worry, and awareness is not clear, and some strongly
differing results can be found in the literature [19]. For example; Bradford
et al. [20] found no correlation between worry or awareness and prepared-
ness level. It has also been found that response to an emergency event de-
pends on how people perceive risk [21]. Therefore, studying flood risk
perception can help us understand why levels of resilience are lower in
some places than others, as well as identify strategies that will help support
communities where they lack capacity. Moreover, studying people's flood
risk perceptions can be helpful for understanding public attitudes to current
flood risk policies.
1.1. Flood risk perception
Risk studies can be traced back to the pioneering work of Gilbert White
[22], which focused on human adjustments to floods in the United States
and the influence of previous flood experience on people's behaviour. In
the 1960s, Chouncey Starr [23] published research about perceptions of
risk, focusing on social benefit versus technological risk. Starr provided
an approach to developing a quantitative measure of benefit related to
cost for an essential aspect of our social value continuum. In 1978, Fischhoff
and Slovic used psychometric methods to assess risk, responding to limita-
tions in Starr's research [24]; with Wang et al., [21] using similar methods
to assess flood risk perception.
Risk perception studies have shown that the way people perceive risk
depends on different psychological variables, such as people's attitudes, be-
liefs, feelings, and judgments towards an event [25]. Some research has
shown thatflood risk perception is directly related toflood risk response be-
haviours and awareness [26,27]. The effects of flood experience on flood
risk perception have been studied [28] and the results indicate that people
who experience a flood event tend to change their perception of risk [29].
However, these changes can depend on the context and nature of the
flood event [30]. People who experienced a flood event are more likely to
see a future flood as a severe risk [31,32] while repeated experiences of
flooding have an increased effect on responses to flooding and knowledge
about it [33]. Some researchers highlight that flood experience does not
merely affect behavioural responses to flood risk, but also influences pre-
paredness activities for flood risk management [34,35]. It is also important
to highlight that the “forgetting” curve is logarithmic: the more time that
passes post-event, the less risk people tend to perceive [36,37].
1.2. Flooding in Turkey
Turkey has often been affected by damaging flood events, with approx-
imately 2 million people affected and some USD 2.1 billion of economic
losses between 1948 and 2018 [13]. According to Ozcan [38], 52% of
Turkey's flood events happened in coastal areas, i.e., flanking the Marmara
Sea, the Mediterranean Sea, and the Black Sea. Since the 1990s, there has
been an increase in flood events [39]. Kadioglu [40] argued that these2
changes could be the results of global greenhouse gas emissions, while
Koramaz [41], director of the Union of Chambers of Turkish Engineers
and Architects, states that the leading causes of flood disasters in Turkey
are unplanned urbanization and inadequate infrastructure.
Although floods have affected both rural and urban areas of Turkey, the
impacts of flood events are felt most intensely in Turkey's cities due to the
combined effects of heavy rainfall, inadequate drainage systems, the wide-
spread extent of impermeable surfaces, and uncontrolled building and inad-
equate land-use planning on flood plains [42]. Turkey does not yet have a
legal system that includes a general framework of flood risk management,
linking land use planning with flood risk management. However, positive
steps have been taken for integrated flood risk management by the leader-
ship of Turkey's Disaster and Emergency Management Presidency (AFAD)
and General Directorate of State Hydraulics (DSI) [43]. Nevertheless,
these mitigation measures might not be sufficient to prevent severe losses
from recurring flood events. It has been argued that understanding the
human system within Turkish flood management has been neglected be-
cause of the general absence of flood research, evidenced by a lack of
flood perception studies [42,44]. Globally there is an increasing amount
of research focusing on floods and children [5,6,11,45–47]. To date, there
have been only a few studies on the flood risk perception of children in
Turkey [48,49]. This research seeks to fill that gap to better understand
how to strengthen children's resilience to flooding.
1.3. The 27th May 2018 Golcuk local flood event
The study area, Golcuk city, is located on the south coast of theMarmara
Sea and occupies an area of ca. 200 km2 (Fig. 1). The altitude of the study
location ranges from 0 m to 1200 m above mean sea level. In the socio-
economic development statistics of Turkey, Kocaeli is ranked fourth out
of 81 provinces [50]. Golcuk is in the province of Kocaeli, had a population
of 162,584 in 2018, with a Dependency Ratio of ca. 47%, that being the
proportion of those aged 0–14 and 65+, relative to those aged 15–64
[51]. The choice of Golcuk as the case study location is deliberate, based
on three reasons: (i) Flood incidence: according to the Turkish General Di-
rectorate of Meteorology [52], theMarmara region is thewettest in Turkey,
and the Kocaeli is the province with the highest precipitation within
Marmara region; (ii) In the Golcuk area, no research has previously been
performed to investigate the flood risk perception of children or adults;
(iii) The lead researcher has long standing detailed geographical knowl-
edge of Golcuk area.
Golcuk has suffered from many local flood events (e.g. 2017, 2016,
2011, 2010) causing economic losses and socio-economic impacts [53],
mostly due to the combined effects of heavy rainfall and insufficient
urban drainage systems. The Golcuk local flood of May 27th, 2018, dam-
aged 514 houses and 133 workplaces, with 69.8 kg mm/m3 of rainfall. Re-
sponse teams were deployed to flooded areas from the Kocaeli Provincial
Directorate of Disaster and Emergency, Municipality Fire Departments,
and the Water Works and Sewerage Administration. On the day of the
flood event, the first responders focussed on disruption to the transporta-
tion system and evacuation of severely flooded houses and workplaces.
Damage Detection Commissions, which were formed by the Kocaeli Gover-
norates and Provincial Environment and Urbanization agencies, inspected
flooded houses and workplaces, carried out damage assessments, and is-
sued reports. The Turkish Government provided USD 235,000 of economic
support to Golcuk for recovery and reconstruction [53].
2. Methodology
2.1. Rationale
The aim of this research is to investigate children's perception of flood
risk and preparedness, as well as examining the actions taken by children
during and after the Golcuk flood event of May 27th 2018. In this study,
a mixed-methods approach was used. In order to increase the rigour of
the research, the collecting and analysing of both qualitative and
Fig. 1. Topography of Golcuk municipality (created in QGIS using SRTM elevation data overlain on OpenStreetMap; Coordinate system: WGS 84 Pseudo-Mercator).
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and validation checks to verify the findings were accurate [54,55]. Also,
mixed methods strengths both numerical assessment and participant's in-
depth evaluation information and view, consecutively increasing the reli-
ability of the findings, and incorporatingmulti level insights, helping to un-
derstand the research questions completely and complementarity [56].
That was important because we needed to understand better the multiple
points of view of children and include results based on children's experi-
ences. Combined with using PRISM, questionnaires, and interviews, the
methodology taken allows us to cross-compare data sets obtained [57].2.2. Sampling
The sampled children were 11–14 years old. To gain a representative
sample for children's socio-economic background in Golcuk, the Provincial
Ministry of Education recommended 6 schools of the 24 public schools
(grades for 5, 6, 7, 8). The managers of sampled schools selected classes
for participation in the survey based on class availability. The information
letter was sent to children's parents with their children when authorization
for a school survey was received, outlining the research and asking their
signed consent for their child to participate in the research. The intention
of the study was explained to the children before beginning the survey,
and then the right of children to participate in the study or not to participate
in was clarified (note: three children opted out of the survey). Children3
were encouraged to ask for clarification if they found it challenging to do
anything about the survey.
The data obtained for this research is based on the three-year longitudi-
nal study started in 2018 April by the lead author. The May 2018 Golcuk
localflood event occurred between the two sampling dates. Thefirst survey
was in April 2018, and the second was conducted six months later, in Octo-
ber 2018. Questionnaire data were obtained from 425 school children. A
target population of 425 participants selected according to Krejcie & Mor-
gan [58] guidelines, suggesting that for a size population of more than
1,000,000, a 384 sample size is acceptable. The population of Golcuk is
162,584, according to the Turkish Statistical Institute [51]. In the year
2018, the overall population of children aged 11–14 years (for grades 5,
6) in the 6 chosen schools was: 1740 in Golcuk. Of the 425 participants,
48.7% (N = 234) were females, and 51.3% (N = 191) were male, which
is similar to the data for 2018 12–14 years old, with an average of 48.4%
female and 51.5% males in Golcuk [51].
Three or four students were interviewed from each school's participat-
ing class following the questionnaires in October 2018. The questions in
the interview explored in-depth how children perceive flood risk and the
importance of flood preparedness. A total of 58 children from Golcuk, all
from the same participating classes involved in the questionnaires, were
interviewed. Britten [59] suggests that 50 to 60 interviews are typically re-
quired in large qualitative studies.
Themajority of the respondents (90.4%,N=384) experienced theMay
27th 2018 Golcuk local flooding in their home area. More than half the
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36.9% (N = 157) experienced it indirectly or did not encounter the flood
water at all. This might be because some of the children were located in
low-lying flood prone areas, whereas other children were located at higher
elevations, away from the flooded areas.
2.3. Survey instruments
In this research, the Pictorial Representation of Illness and Self-Measure
(PRISM) is used to measure the perceived effect of hazard in the
respondent's current life and their perceived importance of their prepared-
ness. The PRISMwas developed byTomSensky and Stefan Büchi in 1995 to
assess the subjective burden of suffering in patients due to illness [60,61].
PRISM is a basic visualmethod for aggregating and extracting essential per-
sonal information and relies heavily on the description of the subject, object
(s), and context [61]. The use of PRISM methods allows participants a
greater opportunity to describe themselves, according to Sensky & Büchi
[62]. The reliability of the PRISM procedure is high with the reliability of
the test-retest r = 0.95, p < .001 and reliability of the interrater r =
0.79, p < .001 [60,63]. A modified version of the PRISM to assess the
risk perception and preparedness level of the children was used by Yildiz
et al., [49]. The PRISM method has shown high validity and reliability. In
this research, a “paper and pencil” version of PRISMwas used. The children
were shown an A4 (210 × 297 mm) sheet of white paper, with a fixed cir-
cle in the corner of the paper (Fig. 2). The instructions for the PRISM survey
used in this study were [49]:
i. I would like to understand better how natural hazards (earthquake, flood,
landslide, storm, and wildfire) in your local area affect your life at the mo-
ment.
ii. I would like you to imagine that this white template represents your life as it is
now.
iii. The circle in the bottom right-hand corner represents your ‘self’, and the cross
(X) represents (mentioned) hazard.
iv. Where would you put the (mentioned) hazard to reflect its threats to your life
at the moment?
v. Where would you like to put (mentioned) hazard to reflect the importance of
preparedness for the hazard in your life at the moment?
The closer the distance to the self-circle that participants put on the
PRISM template their response cross (X), the greater their perceived risk
and the more important it is for them to be prepared for a specific hazard.
2.3.1. Questionnaire for flood awareness and risk perception
The questionnaire items used in this research was based on the existing
literature [9,49,64–66] and a disaster awareness survey of the Turkey's Di-
saster and Emergency Management Presidency [67]. Using a three-point
Likert scale (unlikely, a chance, likely), children were asked the likelihood
of occurrence of future flood hazards and the likelihood that those floods
would cause injury. The PRISM technique was used to evaluate children's
flood risk perceptions.Fig. 2. Pictorial Representation of Illness and Self Measure (PRISM) template [49].
4
2.3.2. Questionnaire for flood preparedness
(a) Preparedness knowledge; participants were asked to identify actions that
they felt were appropriate responses for floods, and they were
reminded that they could select more than one action that represented
an appropriate response for floods. For flood preparedness knowledge,
correct actions are: a) Move to an area higher than the flood level,
b) Listen to the radio, c) Do not drink tap water, incorrect actions are
d) Enter the flood area, e) Go outside and look at the water. The correct
answers are promoted nationally by the Turkey's Disaster and Emer-
gency Management Presidency [68], and Finnis et al., [64].
(b) Physical preparedness; children were asked a set of questions regarding
emergency plans and practices, hazard adjustment actions and pre-
paredness measures. Regarding information on plans and practices,
the children were asked via yes/no questions, about the following:
- having family emergency plans,
- practising for an emergency at school,
- practising for an emergency at home,
- knowing locations of potential emergency exits, assembly areas, loca-
tion of no/off switches for water or electricity supplies.
- knowing the locations of where to meet or leave a message in an
emergency.
(c) For preparedness measures and hazard adjustment; children were asked if
they have the following items: a torch, afirst aid kit, an emergency kit, a
transistor radio with spare batteries, a stockpile of water and food for
three days; or carrying out the following task: selecting an emergency
contact person living outside the local district. The PRISM technique
was used to evaluate children's perceived importance of flood
preparedness.
2.3.3. Interview
Separate interviews with the same children were performed following
the questionnaires with 58 randomly selected children to examine the rea-
sons behind the children's PRISM responses. It was aimed to select 3 or 4
children from each participating class based on their willingness, availabil-
ity to give the possible best representative sample of Golcuk schoolchildren.
As Taylor and Peace [69] mention: “children are the best authorities on
their own lives and more than capable of expressing their views”. Talking
to children specifically will give us more ideas about how floods impact
the life of a child: we can gain insights into their emotions, thoughts, and
experiences. That knowledge will help us minimize the impact of flooding,
plan better programs for emergency education, raise awareness of floods
among children, and motivate children to take active steps. The Turkish-
speaking lead researcher performed the children's interviews.
2.4. Pilot study
The pilot study was carried out in Golcuk in randomly chosen school
classrooms, with samples of 38 children, in April 2018. The objective of
the pilot test was to ensure that the survey questions addressed the research
aim and objectives. As in Hassan et al. [70], the pilot study checked
whether the questions were relevant, informative, well understood, and
well described. The participating children completed all the pilot questions.
Children were observed while they were answering the questions: no diffi-
culties were faced during the survey, and they clearly understood all the
questions. The assessment of the reliability of the questions was performed
using the test-retest methodology: for each value, the paired student test-
retest average was not substantially different from each other.
2.5. Data analyses
Using the SPSS Statistics program, the quantitative data was analysed.
The Shapiro-Wilk test was applied for the normality of data. The Wilcoxon
signed-rank test was used to compare data from before and after the local
flood event. The Mann-Whitney U test was used to assess the differences
in flood risk perception and flood preparedness perception by gender
with 95% confidence intervals (CI). The Spearman rho test was used to an-
alyse the correlation between flood risk perception and preparedness
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significant.
In order to interpret interview data, thematic qualitative analysis was
chosen [71]. The interviews were recorded and eventually translated for
analysis into English. To avoid information loss in the translation process,
the transcripts were reviewed and colour coded manually to find key
themes in the original text and in the English language text as in Knafl
et al., [72].
3. Results
3.1. Hazard awareness and risk perceptions
Childrenwere asked the likelihood of flood hazard occurrence in the fu-
ture and the likelihood of future flooding causing injury, using a three-point
Likert scale. Almost half of the participants rated flooding “unlikely” to hap-
pen (46.6%, N= 198), even though they had experienced a flood event in
the recent past. Furthermore, 64.7% of the children rated as it is “unlikely”
that future floods would cause injury (N= 275). Table 1 shows the mean,
median, and standard deviation of the hazards perceived to be the most
likely to affect children for five natural hazards (earthquake, flood, land-
slide, storm, wildfire) measured by the PRISM method (0–27 cm). The
closer the distance to the self-circle that participants placed their response
cross on the PRISM template, the higher their perceived risk. Flood hazard
(mean = 7.84, median = 6.40) was the second most frequent threatening
event, after the earthquake hazard for children.
3.2. Flood preparedness
3.2.1. Importance of preparedness
Table 1 shows the PRISM survey results (overall mean and standard de-
viation) on the importance of disaster preparedness for five hazards (earth-
quake, flood, landslide, storm, and wildfire). The closer the distance was to
the “self” circle that participants placed their response on the PRISM tem-
plate, themore important it became for them to be prepared for a given haz-
ard. Mean scores for the importance of preparedness for earthquake (7.59)
and flood (7.53) have almost the same scores, however, median scores
show that flood hazard was selected as the second most important hazard
to be prepared for.
3.2.2. Factual knowledge for preparedness
In terms of factual knowledge of flood preparedness, children were
asked to identify the correct actions for flood response. Of the participants,
78.1% (N=332) were aware of the need to move to areas higher than the
flood level; 60% (N=255) of those surveyed participants knew the impor-
tance of listening to the radio, while 74.8% (N= 318) knew to stop drink-
ing tap water. Worryingly, 38.6% (N = 164) of the participants thought
that “enter the flood area” was a correct response; likewise, 30.6% (N =
130) mistakenly thought that, “go outside and look at the water”was a cor-
rect response (Table 2).
3.2.3. Physical preparedness
Table 3 shows the information on the preparedness of plans and prac-
tices. Of the participating children 65.4% (N= 278) did not have a family
emergency plan, just below half did not practise emergency drills at schoolTable 1
Mean, median and standard deviation of the children's risk perceptions and importance









(43.1%, N = 183), and the majority did not practice what to do in case of
an emergency at home (91.1%, N=387). Of concern are the, 47.8% (N=
203) of the children who reported that they do not know the locations of
emergency exits, assembly areas, or utility switches (electricity, gas,
water supply). Furthermore, almost half of the participants, (48.2%, N =
205), reported that they do not know where to meet, or leave a message,
in an emergency.
To understand children's preparednessmeasures and hazard adjustment
actions, several questions were asked (Table 4). Results show that more
than half of the participating children (69.6%, N = 296) had a first aid
kit. More than 75.3% (N = 320), reported that they have a radio with a
spare battery, while 55.8% (N = 237) reported they do have a torch,
81.6% (N = 347) reported that they have a stockpile of water and food
for three days. Also, only 21.6% (N = 92) of the participants reported
that they had selected an emergency contact person outside of their area.
3.3. Analysis of changes in perception of flood risk and the importance of
preparedness
The Shapiro-Wilk test of normality was used to investigate the distribu-
tion of the data. The data set was not normally distributed: before flood risk
perception (W = 0.84, p < .01), after flood risk perception (W = 0.86,
p < .01), before flood preparedness perception (W = 0.86, p < .01),
after flood preparedness perception (W= 0.80, p < .01). As the data was
not suitable for a paired sample t-test, a Wilcoxon signed-rank test was
used instead. Table 5 shows the means, medians, and standard deviation
of children'sflood risk perception and importance of flood preparedness be-
fore and after the local flood event.
3.3.1. Flood risk perception
Fig. 3 shows the children's changing flood risk perceptions before and
after the local flood event. The horizontal line in the centre shows the me-
dian of the data. The box covers the interquartile range, and the “whiskers”
(extending bar) cover the rest. A Wilcoxon signed-rank test indicated that
the median post-test ranks for flood risk perception were statistically not
significantly higher than the median pre-test ranks (z = 41.2, p < .262).
A Mann-Whitney U test indicated that there were no significant differ-
ences in flood risk perception by gender before the local flood (U = 39.5,
z = −0.94, p = .35, two-tailed), and after the local flood event (U =
39.4, z = −0.99, p = .32, two-tailed).
3.3.2. The importance of flood preparedness
Fig. 4 shows the changing importance of preparedness before and after
the local flood. The horizontal line in the centre shows the median of the
data. The box covers the interquartile range, and the “whiskers” (extending
bar) cover the rest.
A Wilcoxon signed-rank test indicated that the median post-test for the
importance of flood preparedness after the local flood event was statisti-
cally higher in importance than the median importance of flood prepared-
ness of the participants before the event (z = 32.9, p < .001). Therefore,
the results showed statistically significant differences in the importance of
preparedness in Golcuk.
A Mann-Whitney U test indicated that there were no significant differ-
ences in importance of flood preparedness by gender before the localof preparedness, for earthquake, flood, landslide, wildfire, and storm hazard.
Earthquake Flood Landslide Wildfire Storm
425 425 425 425 425
5.16 7.84 9.91 10.10 9.99
3.90 6.40 8.70 8.10 8.20
3.42 4.74 5.74 6.11 6.23
7.59 7.53 9.08 10.24 9.96
4.40 5.60 6.90 9.80 9.00
6.42 5.12 6.01 5.63 6.01
Table 2
Knowledge for flood preparedness: correct actions. (Light grey areas are considered correct responses).
Table 3
Information on the preparedness of plans and practices.
Percentage of children endorsing the following actions: % N
I have a family emergency plan 29.2 124
I have practised what to do in case of an emergency at school 51.8 220
I have practised what to do in case of an emergency at home 8.9 38
I know exits, assembly areas, utility switches 37.4 159
I know where to meet or leave a message in an emergency 40.2 171
Table 4
Preparedness measures and hazard adjustments of children.
Percentage of children endorsing the following actions: % N
I have a first aid kit 69.6 296
I have a radio with a spare battery 75.3 320
I have a torch 55.8 237
I have a stockpile of water and food for three days 81.6 347
I picked an emergency contact person outside my area 21.6 92
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event (U = 21.4, z = −0.69, p = .48, two-tailed).
We tested to examine the correlation between flood risk perception and
preparedness perception, using the Spearman rho test, using the non-
parametric method as the data was skewed. The Spearman rho test showed
a significant positive correlation between the perception of flood risk and
preparedness before (rs = 0.30 p < .01) and after (rs = 0.20, p < .01)
than the local flood event. However, these correlations are quite weak.3.4. Interview results
Having performed the PRISM survey, 58 randomly selected children
were asked to explain why they had placed their cross (X) for “flood haz-
ard” where they had. These comments were recorded; the transcriptsTable 5
Themeans,medians, and standard deviations of children's flood risk perception and
importance of flood preparedness.
Flood risk perception Importance of
preparedness
Before After Before After
N 425 425 425 425
Mean 8.5 7.8 9.2 7.5
Median 6.3 6.4 7.2 5.6
Std. Deviation 5.8 4.7 6.2 5.1
6
were read and colour-coded manually to find key themes, the results of
which are provided in Table 6.
The results from the qualitative data collection revealed that children's
choices of the location of “flood hazard” on the PRISM survey, was mainly
related to education, beliefs, and family in disaster management.
First, education is an integral part of the flood awareness of children. 34
of the 58 participating children's response was linked to education. There
are some indicators of the children's flood awareness stemming from their
experience of flood. “It happens every year; no one was heavily injured or
died, why do I need to worry too much about it” (Ali, male, 13). “Floods
cannot be a disaster when I think of my home area, so it does not bother
me” (Sevval, female, 13). Another two participants, when discussing their
preparation, referred to their school education: “Weare not given any infor-
mation in school to help us be prepared for flood hazards” (Aybuke, female,
13), “if the flood preparation were really important, the school would give
us information about it” (Yagmur, female, 12). Another example from one
child's response to a preparation question was “what can I do as an individ-
ual for preparation; this is the role of the local authorities, my house was
heavily affected by the flooding because sewage systems were not working
properly” (Emre, male, 14).
Our interview results highlighted the importance of how flood aware-
nessmight be improved by disaster education. Teaching children about nat-
ural hazards can encourage their participation in disaster phases.Moreover,
they can help to disseminate disaster management information to educate
and prepare their friends and families, thus increasing community resil-
ience [73].
Second, the findings show that children's cultural and religious be-
liefs can affect their flood risk perception and their flood preparednessFig. 3. Self-hazard separation (SHS) of the children's flood risk perception before
and after the flood event (median and interquartile range of absolute values in
centimeters).
Table 6





Unsatisfactory knowledge of flood preparedness
Insufficient flood practice
Inadequate flood information
Beliefs Risk belief Strong cultural belief
Religious belief
Family Role of family Communication between children and families
about floods
Fig. 4. Self-hazard separation (SHS) of the children's importance of flood
preparedness before and after the flood event (median and interquartile range of
absolute values in centimeters).
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ample: “Floods are not popular as earthquakes” (Ceyda, female, 13),
“Adults mentioned about earthquakes but I have not heard much
about floods” (Ahmet, male, 12). One child's response about flood prep-
aration was an interesting example of belief and prayer: “preparation
cannot protect us from disasters, we should just pray to God” (Enes,
male, 13).
Third, communication between children and families appears to shape
children's perspectives on flood risk and the importance of preparedness.
27 of the 58 participating children's responses pointed to the importance
of family in their interview responses. For example, “My dad raises all the
important points at home, I never remember that we talked about any of
these issues like that before” (Sedef, female, 12).
The findings of the interviewwere in line with the findings of the quan-
titative survey. When children were asked about the reason for their
choices in the interview, most of the participants' responses were linked
to the lack of flood information and flood awareness. Our quantitative re-
sults supported this with evidence that almost half of the participating chil-
dren rated flood events as “unlikely” to happen, even though they had
experienced a flood event in the recent past. Also, in the PRISM survey,
flood hazard was selected as the second-most threatening event for which
it was important to be prepared, after earthquake hazard (Table 1). In the
interview, some children mentioned that their learning sources are more
based on earthquakes, and they highlighted that they did not know much
about the danger of flood hazards, nor how to best prepare for flood events.
Moreover, the quantitative results showed that only 8.9% of the participat-
ing children practiced what to do in case of an emergency at home
(Table 3). In the interview, when children were asked the reason for their
choices for flood risk perception and its importance preparedness, some
of them highlighted the role of family, with communication between chil-
dren and their family guiding their choices.
4. Discussion
This research aimed to understand the effects of flood events on Turkish
children's flood risk perception and flood preparedness to learn more about
how children interpret, prepare, and respond to future flood events.
The surveyed children selected flooding as the second-most threatening
hazard after earthquake events (Table 1) and almost half of the children
rated flood hazard as unlikely to affect them in the future. This was interest-
ing because the children who participated in this research live in Golcuk,7
which is one of the cities in Turkey where flood events occur frequently;
and all of the children had experienced a flood event directly or indirectly
in the recent past. There might be many reasons behind the children's re-
sponse, but the most likely explanation could be that Turkey's disaster
risk reduction activities focus heavily on earthquakes, with relatively little
attention given to flood hazards [48]. For example, most disaster education
materials are based on earthquakes and do not mention much about flood
risk management. This was also mentioned in the interview when children
were asked the reason for their choices forflood risk perception and the im-
portance of preparedness. Another explanation could be that the children
might link the injury and damage caused by flood events with the occur-
rence of the flood events. 64.7% of the participated children rated that it
is unlikely that future floods would cause injury to them or their family.
Also, some participating children pointed out in the interview that they
did not need to takeflood risk seriously because they had not heard any sig-
nificant loss from floods.
In terms of the changing flood risk perception before and after the local
flood event, our results show that there was no statistical difference in
children'sflood risk perception, before or after the flooding. This was an un-
expected finding because one might reasonably expect perceived flood risk
to be higher after a recent flood event. A possible explanation could be that
children might not have been aware of the consequences of the local flood
event they had experienced. During the interview, some of the participating
children mentioned that they did not hear much about the damage and loss
after the flood in their city. One of them said “I could only see the rising
flood water from my window at my home. I do not know anything else
about that day. I was safe because we were not on the ground or first
floor so there is no reason for me to worry about floods.” There were a
few more interviews highlighting the same points. Other researchers have
found that people who experienced a flood were more likely to perceive
flooding as a serious risk [29,31,32]. However, our findings did not find
any relation between flood experience and flood risk perception, as Harvatt
et al. [30] mentioned, such perception changes can depend on the context
and nature of the flood event. However, it is important to point out that
the majority of research into flood risk perception is based on surveys of
adult participants and does not examine children's flood risk perception.
In terms of the children's emergency preparedness level, findings
showed that children's knowledge for flood preparedness was adequate
(Table 2). However, there is still room to improve because more than
38% of the children were not aware of the danger of the entering flood
water. Regarding children's preparedness of plans and practices, although
the findings show that half of the children reported that they had practised
what to do in case of an emergency at school, only a small number (8.9%)
reported that they had practiced what to do in case of an emergency at
home. The importance of family related issueswas alsomentioned in the in-
terview: almost half of the children answered that the reason for their
choices forflood risk perception andpreparednesswas related to family dis-
cussion on the topic. This highlights the importance of family engagement
in disaster risk communication management. Our findings in Table 3 also
show that children need more knowledge of emergency exits, assembly
areas, and designated meeting points. In terms of the measures and hazard
adjustments of children (Table 4), the majority of children's responses were
satisfactory, apart from one item: the need for a designated emergency con-
tact person. It is notable that even thoughmost of the children reported that
they did not practice emergency drills at home, their disaster preparedness
A. Yildiz et al. Progress in Disaster Science 9 (2021) 100143rate was quite high (Table 4). One of the explanations for this might be; the
measurement and adjustment had been done at their home were not only
for disaster preparedness, there might be other reasons behind it.
The findings of this research indicate that, with the children's percep-
tion of the importance of flood preparedness, there was a significant
change, before and after the flood event. This brings to mind the question:
why did the children's perception of flood risk not show any significant
change, yet the importance of preparedness did? Our interview findings
provided some insights to guide our investigation of this question. First of
all, flood hazard were not the children's major concern in their lives: most
of the children responded that future flood events and related injuries
were unlikely. However, children were well aware that, with preparedness
initiatives, they could better protect themselves, their families and their
home. For example, in the interview one child's response, to explain the im-
portance of preparedness, was “I do not think floods are a real risk for me
because it did not give any harm to me or my family. I think preparedness
is more important because flood water took a long time to disappear and it
affected my daily activity.” Our results are in agreement with the findings
of White [22], Kates & White [35] and De Man & Simpson-Housley [34],
who all found that flood experience could directly affect people's prepared-
ness activities for managing flood risk.
This research also investigated gender factors in flood risk perception
and the importance of preparedness. The findings show that there was no
statistical difference between the responses of females andmales. Although
the data presented cannot address the question of why there was no differ-
ence between the responses of female and male children to the surveys, the
finding is interesting in comparison with previous research. Baytiyeh and
Naja [74] found that among the college students in Lebanon no gendered
related significance difference was found. However, Babugura [75] sug-
gested that the impact of disasters varies between genders of children,
while Cvetković et al., [76] found a gender effect on the level of fear of di-
sasters. Females were found to have a higher risk in comparison to their
male peers in their research. Differences in relation to the participants'
hydro-geomorphological knowledge, the research instrument used, and
the meaning of risk in the context of this study, mean that a comparison be-
tween our study and previous studies is not easy. Further research is neces-
sary to understand better the effects of gender on perceptions of flood risk
and preparedness.
4.1. Limitations of this study
The findings of this research are from a group of school children in
Golcuk: they clearly cannot be generalised to all children in Turkey,
let alone all children globally. Furthermore, the PRISM was initially devel-
oped as a clinical methodology for the measurement of an illness, not for
the understanding of flood risk perception and the importance of flood pre-
paredness. Nevertheless, the children found the PRISM easy to use, and it
appeared to be an effective way to measure children's perception of the im-
pact of floods on their lives. Another limitation is the accuracy of the an-
swers from the children surveyed. While the lead researcher encouraged
the children to ask any questions where they found difficult to answer,
they may have replied to the questions with little consideration or may
have copied the answers of a classmate.
5. Conclusion
To date, there has been no published research about the flood risk per-
ceptions of children in Turkey. This research has sought to fill that gap, ex-
amining children's perception of flood risk and preparedness. The main
findings of this research are that:
(1) Almost half of the participating children rated local flooding as “un-likely” to happen, even though their neighbourhood had experienced
aflood event in the recent past; andmost of them responded that future
local flood events were “unlikely” to cause injury.
(2) There was no statistically significant difference in children's flood risk
perception before and after the local flood event. However, the8
importance that children placed on flood preparedness increased
after the local flood event.
(3) Gender was not a significant factor in influencing the children's percep-
tion of flood risk and flood preparedness.
(4) Even though children's knowledge for flood preparedness was quite
good, there is room for improvement, to make children more flood-
aware and better prepared for floods.5.1. Recommendations
A priority recommendation is to carry out more research into children's
flood risk perceptions and their levels of flood preparedness. The frequency
of flood events is likely to increase in most countries because of increasing
urbanization, along with global heating and associated climate change.
Thus,more research is needed, especially via longitudinal studies, to under-
stand better the role of flood events on children's flood risk perception and
preparedness levels.
In terms of operational recommendations, both local authorities and
government agencies should increaseflood awareness activities for schools.
For example, flood education should be encouraged in every school, with
children informed about flood risks and ways of reducing their risk. Emer-
gency plans should be inserted into the school curriculum; in particular, it is
important to ensure that children know the locations of emergencymeeting
points. Flood awareness education should include: how to prepare; what to
do before, during, and after floods; evacuation routes, first aid, and under-
standing flood risk maps of the local area. Flood simulation events, such as
emergency drills, can improve children's learning and improve their coping
levels in flood events. To better inform children, teachers should be trained
about the hazards, vulnerable features, and risk reduction measures associ-
ated with floods and other types of hazards.
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